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F o r  F a s t e r  F i e l d  C u r i n g  
B y  J .  H .  R A M S E R  a n d  R .  W .  K L E I S l  
C
R U S H I N G  H A Y  I S  A N  E F F E C T I V E  W A Y  t o  g e t  f a s t e r  
f i e l d  c u r i n g  a n d  s o  a v o i d  s o m e  o f  t h e  w e a t h e r  h a z a r d s  t h a t  
r e d u c e  t h e  q u a l i t y  o f  a  c r o p  o r  e v e n  c o m p l e t e l y  r u i n  i t .  T h i s  
c i r c u l a r  d e s c r i b e s  t h e  h a y  c r u s h e r ,  a  r e l a t i v e l y  n e w  m a c h i n e ,  a n d  
r e p o r t s  o n  t e s t s  s h o w i n g  h o w  i t  c a n  b e  u s e d  a n d  w h a t  b e n e f i t s  
c a n  b e  e x p e c t e d .  
W h a t  t h e  c r u s h e r  d o e s  
T h e  c r u s h e r  c r a c k s  t h e  s t e m s  l e n g t h w i s e  a n d  r e d u c e s  t h e m  
t o  t h e  e q u i v a l e n t  o f  s e v e r a l  s m a l l e r  o n e s  ( F i g .  1 ) .  T h e  c r u s h i n g  
a l s o  o p e n s  u p  t h e  m o i s t  i n n e r  p a r t s  o f  t h e  s t e m s  t o  b r i n g  t h e m  
.  .  
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W h e n  h a y  i s  c r u s h e d ,  l a r g e  s t e m s  a r e  b r o k e n  a p a r t  s o  t h a t  e a c h  i s  l i k e  a  
b u n c h  o f  s e v e r a l  s m a l l  s t e m s .  ( F i g .  1 )  
i n t o  m o r e  d i r e c t  c o n t a c t  w i t h  t h e  a i r .  A s  a  r e s u l t ,  t h e  s t e m s  d r y  
r a p i d l y  a n d  a t  a l m o s t  t h e  s a m e  r a t e  a s  t h e  l e a v e s .  
1  J .  H .  R A M S E R ,  A s s o c i a t e  i n  A g r i c u l t u r a l  E n g i n e e r i n g ;  a n d  R .  W .  K L E I S ,  
I n s t r u c t o r  i n  A g r i c u l t u r a l  E n g i n e e r i n g .  S o m e  o f  t h e  i n f o r m a t i o n  o n  q u a l i t y  o f  
h a y  i s  b a s e d  o n  w o r k  d o n e  b y  K .  A .  K e n d a l l  o f  t h e  D e p a r t m e n t  o f  D a i r y  S c i e n c e .  
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HAY CRUSHING FOR FASTER FIELD CURING 
How the crusher operates 
The crusher consists of a pair of steel rollers, held together 
by adjustable springs. A pick-up unit lifts the swath and feeds 
it through the rolls. After being crushed, the hay is dropped back 
onto the stubble, still in the swath. 
Most crushers follow directly behind the tractor and crush 
the swath which was mowed the previous round (Fig. 2); an 
extra round is then needed to crush the last swath in the field. 
With this arrangement, you have less side-draft than with the 
earlier machines, which were offset and crushed directly behind 
the cutter bar. Also you do not have to drive on the hay after 
it is crushed. 
Three choices of equipment 
You can buy a mower-crusher combination unit. This gives 
you a complete outfit, consisting of a standard mower - usually 
a 7-foot cut - with a crusher unit designed around the same 
power-transmission system. 
The most common type of crusher mows a new swath while the previous 
swath is being crushed. (Fig. 2) 
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Y o u  c a n  u s e  t h e  m o w e r  y o u  h a v e  f o r  c u t t i n g  a n d  b u y  a  
s e p a r a t e  c r u s h e r .  T h i s  c a l l s  f o r  t h e  l o w e s t  i n v e s t m e n t  i n  n e w  
e q u i p m e n t ,  b u t  m e a n s  t h a t  m o w i n g  a n d  c r u s h i n g  h a v e  t o  b e  
d o n e  a s  s e p a r a t e  o p e r a t i o n s  ( F i g .  3 ) .  A l t h o u g h  t w i c e  o v e r  t h e  
f i e l d  c o s t s  m o r e  i n  t i m e  a n d  m o n e y ,  i t  m a y  b e  w o r t h  i t  i f  y o u  
T h i s  t y p e  o f  c r u s h e r  i s  u s e d  w h e n  t h e  m o w i n g  a n d  c r u s h i n g  a r e  d o n e  a s  
s e p a r a t e  o p e r a t i o n s .  ( F i g .  3 )  
a l r e a d y  h a v e  a  g o o d  m o w e r  a n d  a  r e l a t i v e l y  s m a l l  a c r e a g e  o f  
h a y .  A n o t h e r  a d v a n t a g e  o f  t h i s  m e t h o d  i s  t h a t  y o u  c a n  u s e  a  
s m a l l e r  t r a c t o r .  
Y o u  c a n  f i n d  o u t  w h e t h e r  a  s e p a r a t e  c r u s h e r  c a n  b e  c o n ­
n e c t e d  t o  y o u r  m o w e r .  Y o u r  d e a l e r  w i l l  k n o w  i f  y o u r  m o w e r  i s  
m a d e  s o  t h i s  c a n  b e  d o n e .  A t  p r e s e n t  o n l y  o n e  m a n u f a c t u r e r  
m a k e s  t h i s  t y p e  o f  c r u s h e r  a n d  i t  w i l l  f i t  o n l y  o n e  p a r t i c u l a r  
m a k e  o f  m o w e r .  
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Cost considerations 
Prices differ somewhat from place to place and with various 
types and models. The three choices of equipment mentioned 
above differ considerably in cost. The difference in cost between 
a separate crusher and a mower-crusher combination of the same 
make is approximately the cost of the mower. 
You may find that you have a large enough acreage of hay 
to justify the purchase of a crusher to put up better hay and 
avoid damage or complete loss due to bad weather. Saving 20 or 
25 acres of hay that would otherwise be ruined will pay back 
much of the cost of a crusher unit. 
If you do not grow enough hay yourself to pay to have a 
crusher, you might consider the possibility of owning one jointly 
with one or two neighbors or supporting a custom crusher in 
your community. 
Power needed to operate a crusher 
Both the mower and the crusher are operated from the trac­
tor power take-off. A two-plow tractor provides enough power 
under nearly all operating conditions. In extremely hilly or soft 
fields, a three-plow tractor may occasionally be required. 
Two main adiustments 
Adjust the pick-up mechanism so that it picks up the swath 
cleanly and without gathering trash out of the stubble. The 
fingers should, of course, clear the ground during normal 
operation. . 
Adjust the roller pressure according to the kind of hay, the 
stage of development, and the yield. Tighten the springs enough 
to crush the stems but not enough to squeeze out the plant juices. 
The juice contains feed value which is lost if it does not dry in 
the hay. 
Some results of research on crushing 
Research work done at various times since 1932 by the Illi­
nois Agricultural Experiment Station has brought out several 
points about crushing. 
- -
- -
- -
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C r u s h e d  h a y  d r i e s  i n  o n e - t h i r d  t o  t w o - t h i r d s  t h e  t i m e  r e ­
q u i r e d  f o r  u n c r u s h e d  h a y .  C r u s h i n g  r e d u c e s  t h e  d r y i n g  t i m e  b y  
a b o u t  h a l f  f o r  a l f a l f a  ( F i g s .  4  a n d  5 )  a n d  c l o v e r .  C o a r s e - s t e m m e d  
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C r u s h e d  a l f a l f a  i n  t h i s  t e s t  a t  U r b a n a  d r i e d  i n  a b o u t  h a l f  t h e  t i m e  n e e d e d  
f o r  u n c r u s h e d  a l f a l f a .  ( F i g .  4 )  
s o y b e a n  h a y  w h e n  c r u s h e d  d r i e s  i n  a b o u t  a  t h i r d  t h e  n o r m a l  
t i m e .  T y p i c a l  r e s u l t s  o f  d r y i n g  t e s t s  w e r e :  
H o u r s  o f  d r y i n g  t i m e  P e r c e n t  d e c r e a s e  
- - - - - - - - - - - i n  d r y i n g  t i m e  
C r u s h e d  U n c r u s h e d  
d u e  t o  c r u s h i n g  
A l f a l f a ,  f i r s t  c u t t i n g  . . . . .  . . . . . . . . . . .  . . .  .  2 5 . 3  
5 2 . 3  
5 1 . 5  

A l f a l f a ,  s e c o n d  c u t t i n g . . . . . . . . . . . . . . . . .  .  
2 3 . 6  4 5 . 3  
4 8 . 0  

R e d  c l o v e r  . .  . . .  .  . . . . . . . . . . . . . .  .  . . . . . .  .  2 3 . 3  
4 5 . 3  
4 8 . 5  

S o y b e a n  h a y . . . . . . . . . . . . . . . . . . . . . . . . . .  .  
4 9 . 9  
1 2 7 . 0  6 0 . 7  

C r u s h i n g  h a s  n o  e f f e c t  o n  t h e  l o s s  o f  n u t r i e n t s  i n  s t o r a g e .  
A l t h o u g h  t h e r e  i s  c o n s i d e r a b l e  l o s s  o f  c a r o t e n e  d u r i n g  t h e  s t o r ­
a g e  p e r i o d ,  t e s t s  i n d i c a t e  t h e r e  i s  n o  d i f f e r e n c e  i n  t h i s  l o s s  
b e t w e e n  c r u s h e d  a n d  u n c r u s h e d  h a y .  
T h e  v a r i o u s  c r u s h i n g  m a c h i n e s  n o w  a v a i l a b l e  d i f f e r  l i t t l e  i n  
c o n s t r u c t i o n ,  o p e r a t i o n ,  a n d  e f f e c t i v e n e s s .  
I 
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Values you can expect from crushing 
Reducing the time the hay has to be left in the field to cure 
is the key to the benefits obtained by crushing. 
Cuts weather damage. Reducing the field curing time by 
half will more than double your chance of getting the hay put 
up without damage. 
Saves more hay. By preventing the loss of leaves and small 
stems which results from extra drying and handling after rains, 
you may save as much as 10 percent more hay. 
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In this test also, the crushed alfalfa dried about twice as fast as the un­
crushed. (Fig. 5) 
Conserves feeding value. More carotene is saved by the 
relatively short exposure to sun and rain. Rapid curing means 
that you also save the protein that would otherwise be lost in 
shattered leaves. Color is also better. 
Shortens the haying season. Faster curing means that men 
and equipment are not tied up so long in haying operations. 
Still more time and work are saved if you can avoid having to 
turn windrows to get them dried out. 
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I m p r o v e s  p a l a t a b i l i t y .  C r u s h i n g  r e d u c e s  t h e  s t e m s ,  e s p e ­
c i a l l y  t h e  c o a r s e r  o n e s ,  s o  t h a t  t h e y  a r e  l e s s  h a r s h  a n d  b r i t t l e .  
T h i s ,  t o g e t h e r  w i t h  t h e  p r o b a b l e  s a v i n g  o f  l e a v e s ,  m a k e s  t h e  h a y  
m o r e  p a l a t a b l e .  
F a s t e r  d r y i n g  a f t e r  r a i n  o r  d e w .  C r u s h i n g  p u t s  t h e  h a y  i n  
b e t t e r  c o n d i t i o n  f o r  r a p i d  d r y i n g .  A f t e r  g e t t i n g  w e t ,  i t  w i l l  s t i l l  
d r y  m o r e  q u i c k l y  t h a n  u n c r u s h e d  h a y .  
M a y  b e  a  p a r t  o f  a n y  m e t h o d  o f  h a y  m a k i n g  
C r u s h i n g  i s  m e r e l y  a n o t h e r  o p e r a t i o n  i n  h a y  m a k i n g ,  w i t h  
t h e  s i n g l e  p u r p o s e  o f  s p e e d i n g  u p  f i e l d  c u r i n g .  A f t e r  t h e  h a y  i s  
c u r e d ,  i t  c a n  b e  s t o r e d  a s  l o n g  h a y ,  b a l e d  i n  t h e  f i e l d ,  o r  c h o p p e d  
w i t h  a  f i e l d  h a r v e s t e r ,  a s  y o u  w i s h .  T h e  c r u s h e r  c a n  a l s o  b e  u s e d  
i n  c o n n e c t i o n  w i t h  a  m o w  f i n i s h e r  t o  f u r t h e r  s h o r t e n  t h e  f i e l d ­
c u r i n g  t i m e .  
U r b a n a ,  I l l i n o i s  J u n e ,  1 9 5 2  

C o o p e r a t i v e  E x t e n s i o n  W o r k  i n  A g r i c u l t u r e  a n d  H o m e  E c o n o m i c s :  U n i v e r s i t y  o f  I l l i n o i s ,  
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